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iTj (54) Title: A SYSTEM AND METHOD SUPPORTING CONFIGURABLE OBJECT DEFINITIONS

J£J (57) Abstract: The present invention discloses a system and method supporting high-level configuration of Business Object Types

^ during development of an application. More specifically an application developer is supported with predefined pieces of functionality

and meta-data, so called Aspect Types, during the configuration of Business Object Types. An Aspect Type may operate across one®
or more Business Object Types depending on the functionality of the Aspect Type. e.g. an Aspect Type "Relation" Aspect Type

O comprises functionality that provides for connection between two or more Business Objects. The functionality comprised in an

^ Aspect Type may be configured with an Event Type so runtime an Event Instance of the Event Type may be triggered either by the

^ functionality of the configured Aspect Type or by e.g. a user of the application.
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A SYSTEM AND METHOD SUPPORTING CONFIGURABLE OBJECT DEFINITIONS

1 Field of the Invention
The present invention relates to a system and method supporting the configuration of

Business Object Types, more specifically, supporting the use of predefined pieces of

5 functionality and meta-data in the configuration of Business Object Types.

2 Background
When programming extensive computer applications with a high complexity as well as a

high flexibility there is a wish to factor out common functionality. Functionality is commonly
reused on a "cut and paste" basis and it is difficult to interface between the different

10 constituent components because there is no clear encapsulation of functionality and

separation of data and methods. This leads to inconsistencies and low quality, because a

reused piece of functionality has no intelligence — it does not know where it came from,

and does not synchronize automatically with its progenitor. Furthermore, maintenance is

laborious, because the same functionality is repeated, maybe with slight variants, in a lot

15 of places. It takes time to identify all places where an update is required, and the process

requires manual intervention and is therefore error-prone.

A way to overcome some of these problems is to use Object Oriented programming. In

Object Oriented programming:

20

• Reuse is controlled, as common functionality can be factored out into objects with

well-defined interfaces.

• Interoperability is facilitated, because objects have well-defined and well-described

interfaces.

25 • Variance can be controlled by use of inheritance. Inheritance makes sure that any

change to the progenitor will be applied to its descendants.

• The level of abstraction is supposedly heightened, as objects should ideally be

rooted in the business problem domain, not in the "computer" domain.

30 Still,

• extending a solution can be a bottleneck, because the programmer is responsible

for the infrastructure without which there is no application

PCT/DKO 1/007 12

SUBSTITUTE SHEET (RULE 26)



WO 02/35351

2

PCT/DK01/00712

A more structured way of using Object Oriented programming can be provided in a

framework. An advantage of a "framework" for application development is that the

common functionality is provided in the framework, not in libraries or utility classes. The

framework, basically, becomes a framework by providing common functionality plus

5 setting the infrastructure of a working program. However also this kind of programming is

also based on inheritance and cannot be easily upgraded.

Within the last couple of years several attempts of creating a framework-based

programming language that organizes the programming code for the programmer have

10 been suggested. The overall idea by introducing this programming technique is that all

Objects are based on predefined pieces of code. Among others are "Subject-Oriented

Programming
0
by IBM and "Aspect-Oriented Programming" by Xerox PARC Software.

Even though this way of programming helps the programmer organize the objects, the

1 5 programmer is still responsible for describing how these pieces of functionality interact by

writing code from scratch, and writing how these pieces of functionality are combined.

-___This process is also known as "weaving".

It is a disadvantage of these framework-based programming languages that basically all

20 the weaving has to be redone or at least checked every time the pieces of functionality

change. This makes upgrading the framework complicated and expensive.

Furthermore, since some functionality of an object will be provided in the weaving code, it

is impossible for the framework to guarantee a system-wide quality of the application,

25 because the framework has no way of knowing what the weaving code does.

Description

It is an object of the invention to:

30 • make it easy to create and customize applications,

• make it easy to up-grade the common functionality without having to rewrite the

applications, and

• control the quality of the applications
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In a broad first aspect of the invention a system for configuring a Business Object Type is

provided, said system comprising a design component for configuring the Business Object

Type, the design component having access to or being provided with; Business Object

Type connecting means, a set of Aspect Patterns wherein at least one of said Aspect

5 Patterns comprises: Aspect connecting means, one or more pieces of generalized

functionality; wherein the pieces of generalized functionality are adapted to be specified,

thereby providing pieces of specific functionality, and one or more Aspect Event Type

connecting means enabling that one or more pieces of functionality can be triggered, a set

of Event Types, wherein at least one of said Event Types comprises Event Type

10 connecting means.

It is an advantage of the invention that Business Object Types more easily can be created

by configuring the predefined pieces of functionality in the one or more Aspect Patterns,

configuring the Business Object Type with the one or more Aspect Patterns, configuring

1 5 the one or more Event Types with the Business Object Types and configuring the Event

Types with one or more pieces of functionality in the one or more Aspect Patterns thereby

enabling one or more pieces of functionality to be triggered in the Aspect Patterns. It is a

further advantage of the invention that before the configuration there does not exist any

connections between the Aspect Patterns and the Business Object Type, the Event Types

20 and the Business Object Type. Neither does any of the Aspect Patterns have any mutual

connections before the configuration. This is an advantage since it facilitates upgrades of

the system. Furthermore, the level of abstraction is higher compared to traditional

configuration thus supporting faster modeling and higher quality of an application.

25 In the following, a number of technical terms are used. The use of these terms is believed

not to be in contradiction with the ordinary use of the terms, but in order to ease the

understanding of the invention, a short list of some terms are given below together with an

indication of the meaning of these words:

30 Meta-data (synonyms: type data, 2nd order data): Data that is related to the type of data

instead of to the data itself. For example a postal address may comprise the elements:

street, number, zip, city and country. The information about which elements a postal

. address comprises is meta-data. Another example is that in a given system it is defined

that the name of an employee can consist of no more than 50 characters. The maximum

35 allowed number of characters is meta-data.
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^data on the other hand describe specific things that apply only to instances: the

1
st order **

ystal address (Frydenlunds alle 6, 2950 Vedbaek), the actual Employee Name

, ;iSen) or the actual engine number (S/N 45 55 666). It is implied that data must
actual po?*

(Lars Har^

5 always b*>

Employe^'

exceed

A conf»r

10 general 5
"

An Asp^

configi^

logic f^'

15 geners-'

thatch

numb^

conne-"'

20 Forev

Aspe^

^?have according to the specifications laid down in its meta-data. For example the

„o Name will have to comply with the rule that the number of characters does not

J.

jratidn is a complete or partial specification of one or more pieces of

^cfd functionality and/or meta-data.

^ct Pattern is a kind of extended data type, in the sense that it represents a

^ote solution to a general problem, and in the sense that it comprises business

.;ie solution of the general problem. An Aspect Pattern comprises one or more

.eti pieces of functionality. An Aspect Pattern further defines a set of meta-data

^e configured for that pattern. The Aspect Pattern defines the interpretation of a

oi meta-data in an application. An Aspect Pattern further comprises Aspect

..g means and Aspect Event Type connecting means.

,ple, an application may use an "Address Aspect Pattern
0 as well as a "Milestone

attern". The Address Aspect Pattern may comprise e.g., one or more pieces of

^itity that knows how to handle a telephone address e.g., it comprises functionality

func*^ y
^s how to: call a telephone number, verify the number against the national

that
x/ '

' ^ register, format the number for output, etc. The Address Aspect Pattern may

telep' .prise one or more pieces of functionality that knows how to handle a postal

including e.g., a piece of functionality that can verify the address. All Aspect
25 also

add'

Pat*'

the

the

30 va'*

di*'

Ar

Bp'

35

y
require broad interpretations to ensure that all problems that can be solved by

^onality of a particular Aspect Pattern also belong to this pattern. For example,

,a Aspect Pattern may be used to calculate various values on the basis of other

^ / to estimate costs. By value is meant traditional values such as price, VAT and

'
/

/ but also more abstract values such as working hours.

(
/

^ct Pattern comprises one or more Aspect Types. An Aspect Type is a

1 „tion of the Aspect Pattern. Therefore, for the various Aspect Types it is decided

J
,i^ces of functionality the Aspect Type may use and to some extent how
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. Each Aspect Type may define the meta-data of the 1st order data at runtime.

For example, an application that uses the "Address Aspect Patten", as explained above,

may further use some specifications of the "Address Aspect Pattern
0
e.g. an Aspect Type

5 "Home address" and an Aspect Type "Bill to address". For each Address type, the

functionality within the Address Aspect Pattern is specified in greater detail. The Address

Type "Home address" may for example, be defined so that it can use only the "postal

address" piece of functionality within the Address Aspect Pattern, whereas the Aspect

Type "Bill to address" can use either the "Postal Address" or the "E-mail address" pieces

10 of functionality. That is, pieces of functionality are configured in an Aspect Type, e.g. the

Address Type "Home address" is configured to only encompass the "postal address"

functionality. For an Identification Aspect Pattern comprising functionality that enables

automatic creation of an identifier, an Aspect Type could be specified in what way the

identifier shall be created e.g. whether the identifier uses numbers that are created from a

1 5 number series or a random number generator.

Business Object Type: A Business Object Type is an object type that represents a

concept or type of entity within the scope of the real world. Typical examples of Business

Object Types are: Employee, product, invoice, payment, debtor, creditor, and orders. A
20 Business Object Type comprises Business Object Type connecting means.

By connecting one or more Aspect Types with a Business Object Type a Configured

Business Object Type with one or more configured Aspect Types is created. That is,

the Aspect Type's Aspect connecting means are connected with the Business Object

25 Type connecting means.

For example in an application a Business Object Type "Customer* may need a home

address, hence, the Aspect Type "Home address" must be configured with the Business

Object Type "Customer*. In this way a configured Business Object Type "Customer" is

30 obtained. The Configured Aspect Type will then be the "Customer's Home address".

A Business Object Instance is an instance of the configured Business Object Type. For

example, a Business Object Instance of the configured Business Object Type "Customer"

could be Navision Software A/S.

35
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An Aspect Instance is one or more 1st order data of a Configured Aspect Type created

at runtime. For example, the "Home Address for a specific Customer" may be

"Frydenlunds Alie 6, 2950 Vedbaek".

5 In the following the correspondence between Object Oriented Programming (OOP) and

the invention is explained. In OOP a Class may comprise a set of meta-data and/or one or

more pieces of functionality that may operate on either one or more Object Instances or

on all of the Object Instances within the class. In the present invention a Configured

Business Object Type corresponds to the same level of abstraction as a Class in the

10 sense that it may comprise one or more Business Object Instances. A Configured Aspect

Type could then be conceived as corresponding to one or more of the pieces of

functionality as well as a part of meta-data for a Class.

A Business Object Alias expresses the same physical entity of two or more different

15 Business Object Instances (e.g. a company that is acting as both a customer and a

vendor, i.e. different Business Object Types can be configured to be possible aliased so

^that Aspect Instances instantiated from the same Aspect Types in the different Business

Object Types will be the same. This implies that a change in one Aspect Instance in a first

Business Object Instance automatically will be propagated to other matching Aspect

20 Instances of other Business Object Instance that have been specified to be aliased will

the first Business Object Instance. For example, the Business Object Instances of the

Business Object Type "Customer" as well as the Business Object Instances of the

Business Object Type " Vendor" may be aliased. If the Business Object Type Customer

as well as the Business Object Vendor comprise the Aspect Type "home address" and a

25 Business Object Instance of "Customer" has been specified as aliased with a Business

Object Instance of "Vendor", a change in the Aspect Instance of the "home address" in

either of the Business Object Instances will be propagated to the other.

An application comprises a number of configured Business Object Types. An outline of

30 the principle of the model of configuring is illustrated the Figure 1 '. The model should be

interpreted in the following way.

An Event Type is configured with a configured Business Object Type and defines

possible occurrences to which an Aspect Pattern may react. An Event Type comprises

35 Event Type connecting means. Either a user or the system can trigger an Event Type to
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firing an Event Instance. An Event Instance is an occurrence of an Event Type. An Event

Type may be fired zero or a number of times. The actual communication between the

Aspect Instances is carried out through Event Instances. The Event Types are configured

with the specific Business Object Types. Thus, the Event Types control the dynamics of

5 the Business Object Types. E.g. an Event Type for the Business Object Type "Invoice
0

could be "payment due" and an Event Instance thereof would then be triggered by a piece

of functionality within the Aspect Pattern that has been configured with the "payment due"

Event Type the actual date a Business Object Instance (i.e. a specific Invoice) has

payment due. Also, an Address Aspect Pattern may have a piece of functionality that

10 enables checking of a postal address in an official register. It is then possible to create an

Event Type that triggers the piece of functionality that checks the postal address in an

official register. An Event Type for the configured Business Object Type "Customer" could

then be "Address verification", and it would trigger the postal address check. The

"Address verification" Event Type can then be configured to be either a system triggered

1 5 Event Type or a user triggered Event Type.

The business logic i.e. the functionality of an Aspect Pattern can take action when an

Aspect Instance of the Aspect Pattern receives a specific Event Instance. The event

mechanism serves to fully insulate Aspect Types: we say that the Aspect Types

20 preferably are disjoint, which means that the single Aspect Type does not know about the

data or logic of any of the other Aspect Types, or even if another Aspect Type exists.

Likewise also the Aspect Patterns are preferably disjoint. This is an advantage since it

provides for plugging a new Aspect Pattern into a running system without having to make

any other changes to the system than those regarding the new Aspect Pattern and its

25 Aspect Types thus facilitating upgrades by eliminating the possible side effects, since

none of the other Aspect Types have to be reconfigured.

For example, it will be a user of the application that fires an Event Instance of the Event

Type "Address verification", configured as a user triggered Event Type. When the Event

30 Instance is fired, it will then trigger the postal address check in the Address Aspect

Pattern. Hence, neither an Event Type nor an Event Instance has any functionality. They

solely comprise information about which Configured Aspect Types they may trigger by the

configuration of the Event Type connecting means, thus triggering the functionality in the

Aspect Pattern of the Configured Aspect Type-, as illustrated in Figure 1.

35
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In order to ease reading of the following an outline of the principle of the model of

configuring a Business Object Type according to the present invention is shown in Figure

1 . It appears from the figure that for each Aspect Pattern one or more Aspect Types may

exist. As explained earlier, an Aspect Type is a specification of an Aspect Pattern. The

5 specified piece(s) of functionality that should be executed when an Event Type is

triggered comprises Aspect Event Type connecting means. In a preferred embodiment of

the invention the Aspect Event Type connecting means and the Event Type connecting

means each comprises a unique Aspect Event Type ID respectively a unique Event Type

ID. Setting the Event Type ID and identifying which pieces of specified functionality within

1 0 one or more Aspect Types (comprised in one or more Aspect Patterns) that should react

when the Event Type is triggered then configures the effect of an Event Type. Arrows in

between the Event Type connecting means and the Aspect Event Type connecting means

thus indicate the configuration. The Aspect Event Types IDs that correspond to these

pieces of specified functionality are then set to the same as the Event Type ID. For

1 5 example, a "Postal address" Aspect Type comprises a piece of "verification'
1

functionality

that should be triggered when an Event Type "Create customer" with an Event Type ID

e.g. "1" is triggered, thus the Aspect Event Type ID that is comprised in the "verification"

piece of functionality should also be "1". Other pieces of functionality within the "Postal

address" and/or other Aspect Types may also need to be triggered, thus their Aspect

20 Event Type IDs should also be "1". The actual configuration of a Business Object Type is

carried out by joining the Business Object Type connecting means with the Aspect

connecting means and the Event Type connecting means. In a preferred embodiment of

the invention the Business Object Type connecting means and the Aspect connecting

means each comprises a Business Object Type ID respectively Aspect ID, the

25 configuration of a Business Object type is then carried out by creating an entry with the

Business Object Type ID, the one or more Aspect IDs and the one or more Event Type

IDs in e.g. a Database as shown in Figure 4. The arrows in Figure 1 between the Aspect

connecting means and the Business Object connecting means and the arrows between

the Business Object Type and the Event Types indicate a configuration.

30

In Figure 1 the configuration of only one Business Object Type is illustrated, though a

number of Business Object Types can actually be configured in a corresponding way: by

using the same Aspect Pattern and their Aspect Types.
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In order to make two or more Business Object Instances interact a "Relation" Aspect
Pattern is implemented in a preferred embodiment of the invention. In addition to the

Aspect connecting means the "Relation
0
Aspect Pattern further comprises related relation

connecting means (related relation type IDs) that can be configured to one or more
5 (relation) Aspect connecting means thereby creating a connection between the Business

Object Types. The "Relation" Aspect Pattern further comprises one or more pieces of

functionality that may react when a Business Object Instance receives an Event Instance

and one or more pieces of functionality that enables it to propagate another Event

Instance to a related Business Object Instance. For example, if a technician should be
10 allocated to a service job, a Business Object Type "Employee" should be related with the

Business Object Type "Service Job" by configuring the "Relation" Aspect Pattern with both

Business Object Types. Thus, a Business Object Instance "Kim Jensen" of the Business

Object Type "Employee" can be related with the Business Object Instance "SJ334455" of

an Aspect Type "SJ" with an Aspect Instance of the configured "Relation" Aspect pattern.

15 Whenever an Event Instance is fired on one of the Business Object instances another

Event Instance will be propagated to the other Business Object Instance.

In order to illustrate the crosscutting nature of an Aspect Pattern an example of a

configuration of a single Aspect Pattern with a number of Business Object Types is

20 presented in the following: Lets say that in an application it must be possible to keep track

of sold items, bought items as well as the number of items on stock. In order to configure

such an application an Aspect Pattern "Registration" comprising functionality that makes it

possible to keep track on the number of items, the sold items as well as the bought items

may be used. For example a Business Object Type "Good" as well as a Business Object

25 Type" Delivery" and a Business Object Type "Shipment" may be configured with the

"Registration" Aspect Pattern. The "Registration" Aspect Pattern may comprise the meta-

data: "amount1

\ "+/-" and "total" where "amount" is an amount of the item that is dealt with

"+/-" indicates whether the "amount" should be subtracted or summed up when the total

should be found laid out in the meta-data "total". Further more, the meta-data "total" in the

30 "Registration" Aspect Pattern could be associated with a piece of functionality that

provides for a sum of zero or more Aspect Instances derived from a configuration of one

or more Business Object Types comprising the Aspect Pattern "Registration" comprising

the meta-data "amount" and "+/-".
|n the example the Business Object Type "Shipment"

should be configured with the meta-data "amount" and "+/-" comprised in the

35 "Registration" Aspect Pattern where "amount" is the number of sold items and "+/-" should
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be configured as since the amount should be subtracted in the "total" amount of the

"Registration" Aspect Pattern configured with the Business Object Type" Good". Further

the Business Object Type "Delivery" should also be configured with the meta-data

"amount" and +/- of the "Registration" Aspect Pattern. The meta-data "+/-" should be

5 configured as "+" for the Business Object Type "Deliver/' indicating that the number of

items is increased every time a delivery takes place. An embodiment as the one laid out in

the example is illustrated in the following Table.

Business Object Type Good Delivery Shipment

Aspect Pattern

"Registration"

total X

amount X X

+/- +

It may be useful in some situations to retrieve a value from an Aspect Instance of one

Configured Aspect Type and set the value on another Aspect Instance of a Configured

Aspect Type. This is achieved by configuring a "Propagated Value" to a Business Object

Type. The configured Aspect Type where the Aspect Instance should be looked up and

15 the configured Aspect Type where the Aspect Instance should be changed is specified

during configuration. An Aspect Pattern that can provide one or more values from its

Aspect Instances comprises a piece of Expression functionality. The expression

functionality provides for a specification of what part of the Aspect Instance that should be

propagated. An Aspect Pattern that can set one or more values on its Aspect Instances

20 comprises a piece of channel functionality. The channel functionality provides for a

specification of what part of the Aspect Instance that should be changed. The Propagated

Value comprises Source Aspect connecting means and Target Aspect connecting means.

To ensure that all values are up-to-date, all Propagated Values are calculated when the

Source changes.

25

During configuration of Propagated Values as illustrated in Figure 2 a Business Object

Type is configured with zero or a number of Propagated Values. For each of the

Propagated Values the Source Aspect connecting means is connected with an Aspect

Connecting means of the Aspect Type that the Value should be retrieved from. Likewise

30
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the Target Aspect Connecting means is connected with an Aspect connecting means of

the Aspect Type that the Value should be set on. The Aspect Types that the Source

Aspect connecting means respectively the Target Aspect connecting means are

configured with may be configured with the same Business Object Type or different

5 Business Object Types. Thus, by using Propagated Values, values can be exchanged

within a Business Object Instance as well as between two Business Object Instances. In a

preferred embodiment of the invention the Source Aspect connecting means as well as

the Target Aspect Connecting means each comprises a unique identifier, also as

explained earlier the Aspect connecting means as well as the Business Object Type

10 connecting means also comprises a unique identifier. The configuration is then carried out

by creating an entry that comprises the Business Object ID, the Source Aspect ID, which

is set to the same ID as the Aspect Type that it should retrieve the value from, and the

Target Aspect ID, which is set to the same ID as the Aspect Type that it should set the

value on. Also in the propagated yajue it is specified what part of an Aspect Instance

15 where the value should be retrieved respectively set.

For example, if the price of a service order should depend on the response time of the

service order, so that a "short", "medium", and "long* response time would result in

different prices, a Business Object Type "Service Order" may be configured with a

20 "Response Time" Aspect Type comprising the response time of the service order, and a

"Price" Aspect Type comprising the price of the service order. Whenever the response

time of the service order in a "Response Time" Aspect Instance is changed the price of

the service order in the corresponding "Price" Aspect Instance should be recalculated

based on the response time. This could be done by having an expression on the

25 "Response Time" - Aspect Type called "Length" that may return one of the values "long",

"short" or "medium". It would be part of the "Response Time" - Aspect Type's

configuration that would determine whether the response time of the service order in the

"Response Time" Aspect Instance is considered "long", "short" or "medium". The "Price" -

Aspect Type could have a channel called "Quality of Service" that could receive any of the

30 values "long", "short" or "medium". Based on the input, the "Price" Aspect Type would

recalculate the "Price" Aspect Instance according to the functionality in its Aspect Pattern

and its configuration. The Propagated Value-mechanism would be responsible for passing

the value from the "Response time" /^spect Instance to the "Price" Aspect Instance.
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In addition to using the Propagated Value mechanism for propagating values between

Aspect Instances another mechanism called the Rule-mechanism may also be used. The

Rule-mechanism is based on expressions as described above but instead of pushing

values actively between the Aspect Instances the expression is only calculated when the

5 Aspect Instance needs the value. The rules are expressions that are stored within and

handled by the configured Aspect Patterns. The rule mechanism is typically preferred over

the Propagated Value-mechanism when pushing the value is costly. For example, a

Business Object may be configured with an "Address" Aspect Pattern and a "Price"

Aspect Pattern. When a "Price" Aspect Instance receives an Event Instance of the

10 "prepare invoice" Event Type, it needs to know the distance from the head office to the

address given in the "address" Aspect Instance in order to calculate the price. Only at the

time when the "price" Aspect Instance receives the Event Instance of the "prepare invoice"

Event Type will it invoke its rule and retrieve the "distance" expression of the "address"

Aspect Pattern. While this mechanism will result in the "price" Aspect Instance having an

15 undefined value until the time of receiving the Event Instance of the "prepare invoice"

Event Type it will on the other hand prevent the potentially costly distance calculation from

taking place unless it is really needed.

A rule may be configured with an Aspect Pattern. A rule comprises one or more Rule

20 Source connecting means. The rule further comprises an expression for calculating a

value based on other values on the same or other Aspect Instances. The Rule Source

connecting means comprises information of where the values that the calculation should

be based on should be found.

25 In an embodiment of the invention the set of Aspect Patterns comprises a Relation Aspect

Pattern, the Relation Aspect Pattern comprising: Aspect connecting means, one or more

pieces of generalized functionality; wherein the pieces of generalized functionality are

adapted to be specified, thereby providing pieces of specific functionality, a related

relation Aspect connecting means, and one or more Aspect Event Type connecting

30 means enabling that one or more pieces of functionality can be triggered. It is an

advantage of the invention that connections between one or more Business Object Types

may be created by configuring a relation Aspect Pattern. In this way all relations between

Business Object Types and consequently also all their Business Object Instances may be

handled in the same way because the relation Aspect Pattern only has to be implemented

35 once, thereby providing less code and a more robust system. It is a further advantage that
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all relations between Business Object Types are configured in the same way for the

application developer.

In a preferred embodiment of the invention a system is provided wherein the set of Aspect

5 Patterns further comprises a plurality ofAspect Patterns each of said Aspect Patterns

comprising one or more pieces of generalized functionality; wherein the pieces of

generalized functionality are adapted to be specified, thereby providing pieces of specific

functionality, Aspect connecting means, one or more Aspect Event Type connecting

means enabling that one or more pieces of functionality can be triggered. By providing a

10 plurality of Aspect Patterns the application developer is provided with more predefined

functionality, thus facilitating the actual configuration of applications.

Preferably, a plurality of the Aspect Patterns in the set of Aspect Patterns comprises

meta-data. In this way connections between functionality and meta-data within an Aspect

1 5 Pattern may be provided. This provides for the functionality within an Aspect Pattern to be

specified when configuring by only specifying and/or adding meta-data.

Furthermore, the at least one Aspect Pattern may preferably comprise an Aspect

Interface. Preferable a plurality of Aspect Patterns in the set of Aspect Patterns comprise

20 the Aspect Interface. This is an advantage since a new Aspect Pattern easily can be

added to the set of Aspect Patterns as long as it comprises the same Aspect Interface.

In the preferred embodiment or other embodiments of the invention a system, the design

component further has preferably access to or is preferably provided with source Aspect

25 connecting means and target Aspect connecting means and the set of Aspect Patterns

further comprises preferably: one or more Aspect Patterns comprising, a piece of

Expression functionality, one or more Aspect Patterns comprising: a piece of Channel

functionality, thereby providing exchange of values between Aspect Instances. This is an

advantage since it ensures that all values that have been configured in this way are

30 updated whenever a change in the source Value happens. Also, it is an advantage that an

Aspect Instance may retrieve values in other Aspect Instances and still keep the Aspect

Instances as well as the Aspect Types and the Aspect Patterns loosely coupled.

In particular valuable embodiments of the invention a system in which the set ofAspect

35 Patterns further comprises one or more Aspect Patterns comprising Rule Source
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connecting means is provided. It is an advantage to use a rule (or rules) in cases when

e.g. the number of values that should be retrieved in order to calculate the expression is

high and in cases when there is no reason for updating the value in the Aspect Instance

before it should be used.

5

In preferred embodiments of the invention a system is provided in which the design

component is used for or designed to be used for configuring a plurality of Business

Object Types. It is an advantage to configure a plurality of Business Object Types by

using the same set of Aspect Patterns since it facilitates upgrades of the system.

10

Also within the scope of the invention is a system wherein at least one Aspect Pattern

within the set of Aspect Patterns comprises; one or more Aspect Types each Aspect Type

being a specification of the Aspect Pattern. In this way the application developer may be

provided with one or more partial configurations of one or more Aspect Patterns thus

1 5 facilitating the configuration for the application developer. Preferably a system wherein the

Aspect Types are designed to be configured with one or more Business Object Types is

provided. This is an advantage since it provides for reuse of Aspect Types between

Business Object Types.

20 In preferred embodiments of the invention a system is provided wherein the Business

Object Type connecting means comprises an identifier, BOTID, uniquely identifying the

Business Object Type is provided. It is also within the scope of the invention to provide a

system wherein the Aspect connecting means comprises an identifier, ATID, uniquely

identifying the at least one Aspect Pattern and a system, wherein the Aspect Event Type

25 connecting means comprises an identifier, (A^TIDi AiETID2 ANETIDi, AnETID2),

uniquely identifying the one or more pieces of functionality that can be triggered in said

Aspect Pattern. It is a further scope of the invention to provide a system wherein the

Event Type connecting means comprises an identification number, ETID, uniquely

identifying the Event Type. It is an advantage to use identification numbers, IDs, when the

30 actual configuration of an application is implemented in e.g. a relational database.

Also within the scope of the invention are systems wherein the Event Type can be user

fired. In this way a user may initiate one or more pieces of functionality within one or more

Aspect Patterns to be executed. Also, within the scope of the invention are systems

35 wherein the Event Type can be fired by a piece of functionality within the Aspect Pattern it
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is configured with. This is an advantage since the system may initiate one or more pieces
of functionality within one or more Aspect Patterns to be executed. By configuring Event
Types as user fired or system fired or both it is possible to control what pieces of
functionality that may be triggered by the user, the system or both.

5

It preferred embodiments of the invention a system is provided wherein the design
component further has access to or is provided with a set of pre-configured Business
Object Types. The pre-configured Business Object Types may advantageously be
configured with one or more Aspect Patterns that have been complete or partial

10 configured, one or more Aspect Types that have been complete or partial configured, one
or more Event Types that the Business Object Type may react on. one or more
configurations of Event functionality within the one or more Aspect Patterns or the one or
more Aspect Types. In addition a pre-configured Business Object type may be configured
with one or more default values or rules. This is advantageously since the application

1 5 developer does not need to configure the application from scratch.

In addition, within the scope of the invention are systems wherein the design component
has access to or further comprises a repository component comprising meta-data of the
application. Thereby the design component comprises the actual configuration of an

20 application.

In a second aspect the present invention relates to a repository for an application in which
a Business Object Type is based on at least one configured Aspect Pattern, said

repository comprising one or more entries of configured Business Object Types each
25 entry comprising a Configured Business Object Type ID (BOTID) uniquely defining the

configured Business Object Type; one or more entries of configured Aspect Patterns each
entry comprising the BOTID and a configured Aspect Type ID (ATID) uniquely defining the
configured Aspect Pattern, one or more entries of the configured Aspect Pattern each
entry comprising the ATID and meta-data specifying the configuration of the Aspect

30 Pattern, one or more entries of configured Event Types each entry comprising the BOTID
and an Event Type ID (ETID) uniquely defining the configured Event Type. It is an
advantage of the invention that the repository for an application is structured in this way,
since the Business Object Types do not need to know all Aspect Patterns in advance,
thus facilitating upgrades of an application.
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In a preferred embodiment of the invention a repository is provided further comprising one

or more entries of configured pieces of Event functionality within an Aspect Pattern,

wherein each of said entries comprises an Aspect Event Type ID. This is an advantage

since an Event Type does not need to know of all the Event functionality in the Aspect

5 Pattern in advance.

In the scope of the invention is a repository of the like outline above further comprising:

one or more entries of configured Propagated Values; each of said entries comprising a

configured Business Object Type ID (BOTID) uniquely defining the configured Business

10 Object Type, a Source Aspect ID (ATlDi) and a Target Aspect ID (ATID,). In this way the

Aspect Patterns do not need to know each other in advance, since all Aspect Patterns

uses the same mechanism for propagating values.

Furthermore, a repository wherein a part of the repository is a database is preferably

15 provided according to may preferred embodiments of the present invention. This is an

advantage since currently a database provides for a more structured way of storing data.

Preferably each entry is a record in a table, in this way new Aspect Patterns can be added

easily.

20 A system wherein the repository component is a repository as in any of the embodiments

explained above is also considered ,a$ being within the scope of the first aspect of the

invention.

In a third aspect the present invention relates to a method for configuring a Business

25 Object Type comprising the steps of; specifying one or more pieces of functionality within

one or more Aspect Patterns, connecting one or more Aspect Patterns with a Business

Object Type, connecting one or more Event Type with the Business Object Type,

connecting one or more Event Types with one or more pieces of functionality within one or

more Aspect Patterns, thereby specifying/enabling one or more pieces of functionality

30 within the one or more Aspect Patterns to be triggered by the one or more Event Types,

whereby a configured Business Object Type is obtained. It is an advantage of the

invention that the application developer does not have to follow a predefined order of how:

the Aspect Patterns and Business Object Types are connected, the Event Types and the

Business Object Type are connected, the Event types are connected with the functionality
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in the Aspect Patterns, and the specification of the functionality within the one or more
Aspect Patterns.

In preferred embodiments of the invention a method is provided, wherein the steps of

5 connecting an Aspect Pattern with the Business Object Type and specifying one or more
pieces of functionality within each of the Aspect Patterns are repeated n times is

performed. In this way the functionality within the Aspect Patterns is reused. Preferably a

method wherein n is a number in the group consisting of (2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1 12

13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30).

10

Also within the scope of the invention is a method, wherein one Event Type is connected

with one or more one pieces of functionality within one or more Aspect Patterns. This is

an advantage since the complexity of an Event Type may vary depending on the

application.

15

In further scope of the invention a method is provided, wherein the step of connecting an
Event Type with the Business Object Type is repeated m times. In this way Business

Object Instances of the Business Object Type will be able to execute various Event

Instances of the Event Types. Preferably m is a number in the group consisting of (2, 3, 4,

20 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16. 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,

30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40).

In other preferred embodiments of the invention the method according to the present

invention further comprises the steps of connecting a Relation Aspect Pattern with a first

25 Business Object Type and connecting the Relation Aspect Pattern with a second

Business Object Type thereby providing a connection between two Business Object

types. This is an advantage since it provides for communication between Business Object

Types.
. . = . ;

30 In further preferred embodiments of the invention a method, further comprises the step of

specifying a number of meta-data in an Aspect Pattern is provided. In this way the input of

data at runtime are defined.

35

Also within the scope of the invention are methods further comprising the steps of

configuring Business Object Type connecting means with a Propagated value
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mechanism, by configuring Source Value connecting means with Aspect connecting

means, thereby specifying where a value should be retrieved from configured Target

Value connecting means with Aspect Connecting means, thereby specifying where the

retrieved value should be set. In this way propagation of values between Aspect Instances

5 at runtime can be performed. Also, it is ensured that all values configured as target values

are updated when the source values change.

Furthermore, the invention has provided methods further comprising the steps of

configuring an Aspect Pattern with Rule source connecting means, thereby specifying

10 where a value should be retrieved from and an expression comprising the retrieved value

so a value can be calculated and set on the configured Aspect Pattern at runtime. This is

an advantage since values on an Aspect Instance that are configured with a Rule only will

be updated when needed.

15 In other embodiments of the invention a method is provided that further comprises a step

of storing the Configured Business Object Type in a Repository. Preferably the repository

is a repository according to any of the embodiments described above.

In a fourth aspect the present invention relates to a system for running an application,

20 comprising a repository component comprising meta-data of configured Business Object

Types, configured Aspect Patterns, and Event Types, a data storage component

comprising 1st order data of Business Object Instances, Aspect Instances, and Event

Instances, a Business Object Controller (BOC) component handling the propagation of

Event Instances between Aspect Instances. In this way the actual configurations of an

25 application is hold in the repository and the instances hereof are hold in the data storage

component. The dynamics are controlled by the BOC. This is an advantage since the

Aspect Patterns do not need to know the other Aspect Patterns configurations. Preferably

the repository is a repository as described in any of the above-mentioned embodiments.

30 In preferred embodiments of the invention a system is provided wherein the BOC

component further comprises a BO component and an Aspect Pattern Component, the

BO component and the Aspect Pattern Component operating in the repository component

and the data storage component. This is an advantage since the only changes that have

to be made in the BOC when a new Aspect Pattern is added will be in the Aspect Pattern

35 Component.
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In this and other embodiments of the invention a system wherein the repository

component further comprising meta-data for the configured Propagated Values in the

Application, and the BOC component further handling the propagation of the configured

5 propagated values is provided. This ensures that all Values on Aspect Instances that have

been configured as target values in the Propagated Values are updated when their source

values changes.

Within the scope of the invention are systems further comprising a temporary memory for

1 0 loading data from the repository component and the data storage component. In this way
higher performance can be achieved.

In such and further embodiments of the invention a system further comprising an Event

Queue is provided. This is an advantage since the Event Queue handles the right order of

1 5 firing Event Instances when e.g. the Event instances are fired from a number of Business

Object Instances.

In a fifth aspect the present invention relates to a method of running an Application,

comprising the steps of: firing an Event Instance, the Event Instance comprising an Event

20 Type ID uniquely identifying the Event Type, the Event Instance further comprising a

Business Object Instance ID uniquely identifying the Business Object Instance the Event

Instance is connected with, submitting the Event Instance to one or more Aspect

Instances connected with the Business Object Instance. This is an advantage since only

the Aspect Instances need to know how to respond to the fired Event Instance.

25

In embodiments of the invention the method preferably comprising the step of forwarding

the Event instance to an Event Queue Component, the Event Queue Component

handling the order in which the Event Instance has to be fired is provided. This is an

advantage since in this way it is ensured that the Event Instances are fired in the right

30 order.

Within the invention is also considered methods wherein the submitted Event Instance is

identical to the fired Event Instance.
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In such and other embodiments of the invention a method wherein the Event Instance is a

user fired Event Instance is provided. In this way a user of an application can trigger one

or more pieces of functionality in the Aspect Patterns.

5 In such and other embodiments of the invention a method wherein the Event Instance is a

System fired Event Instance is provided. In this way the application can initiate execution

of one or more pieces of functionality within an Aspect Pattern.

Within the invention is also considered methods further comprising the step of setting a

10 value on the Aspect Instance in response to the functionality that has been performed as

response to the fired Event Instance. This is an advantage since changes to the Aspect

Instance can be added by use of the Event functionality.

In such and other embodiments of the invention a method wherein the propagation of

15 Event Instances between Business Object Instances are based on the configurations of

the Relation Aspect Pattern. In this way an Event Instance on one Business Object

Instance can trigger one ore more Event Instances on other Business Object Instances,

thus enabling communication between one or more Business Object Instances.

20 In further embodiments of the invention the method further comprising the steps of

1. registering a change in a first Value within an Aspect Instance configured as a

Source within a Propagated Value

2. retrieving the first Value within the Aspect Instance

3. setting a second Value on an Aspect Instance configured with Target based on the

25 first value.

In this way it is ensured that values configured as target values in a Propagated Value are

updated when their source values changes.

The method according to the present invention may preferably further comprise the steps

30 of handling a rule configured with an Aspect Instance by

1 . retrieving a third value within an Aspect Instance configured as a source

2. calculating a fourth value as response to the third value

3. setting the fourth value on the Aspect Instance configured with the rule.

In this way a value on an Aspect Instance configured with a rule is only updated when

35 used.
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In such preferred embodiments of the invention a method further comprising the step of:

loading data and information and functionality related to the Business Object Instance

comprising the BOID and its configured Business Object Type comprising the BOTID in a
5 temporary memory is provided. Preferably a method wherein the step of loading data and

information and functionality related to the Business Object Instance further comprises:

loading data and information and functionality related to Business Object Instances and
their configured Business Object Types related to the Business Object Instance

(comprising the BOID) in the temporary memory is provided. In most cases this ensures

10 that all relevant information that may be used in a transaction only has to be loaded from

the repository and/or the data storage once.

In such and other preferred embodiments of the invention a method is provided further

comprising the step of loading 1 .st order data from the temporary memory to the data

1 5 storage component. In this way it is ensured that the data storage component may be
updated when a transaction has successfully been executed.

Brief description of the drawings

Figure 1 illustrates a configuration of a Business Object Type based on Event Types,

20 Aspect Patterns and Aspect Types.

Figure 2 illustrates a configuration of a Business Object Type as in Figure 1 further

comprising Propagated Values.

25 Figure 3 provides an overview of the components that are used for designing an
application as well as of the components that are used for executing an application.

Figure 4 provides an example of a Database comprising the Repository Component as

well as the Data Storage Component

30

Figure 5 illustrates the Business Object Controller (BOC).

Figure 6 and Figure 7 are examples of sequence diagrams illustrating different ways of

handling the execution of Event Instances.
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Figure 8 is a sequence diagram illustrating how the Propagated Value mechanism works.

Figure 9 is a sequence diagram illustrating how the Rule mechanism works.

5 Implementation

In the following an implementation of a systems architecture based on the terms defined

above is presented.

10 In Figure 3 the components of the systems architecture are shown. Every Aspect (either

as Aspect Instance, Aspect Type, configured Aspect Type or Aspect Pattern) and

Business Object (either as Business Object Instance, Business Object Type or configured

Business Object Type) exists in each of the components shown in the figure. The figure

shows dependencies of components indicated by the arrows (i.e. an arrow that points

1 5 from one component to another indicates that the first component is using the functionality

of the other component).

An application developer may use the Designer component to create an application. The

Designer thus presents to the application developer with the elements of the system

20 architecture that may be configured in order to achieve an application.

The user interface presents part of the actual application including runtime data (1st order

data) for the end user.

25 The Repository holds the meta-data of the system i.e. the data of the Aspect Patterns, the

Aspect Types, the Aspect Type Configurations, the Business Object Types and the

Configured Business Object Types.

The Data Storage holds the 1st order data of an application, i.e. the Business Object

30 Instances made up of Aspect Instances.

The Business Object Controller component controls the business logic of the system i.e.,

it controls the 1st order data of the system according to the meta-data laid down in the

repository. Thus, the Business Object Controller controls the dynamics of the system.
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In a preferred embodiment of the systems architecture all data in the repository are stored

in a database, but they could just as well be stored in e.g. a file (such as an XML file),

which may be an advantage in cases where one or more users of an application do not

have permanent access to the database of the application (e.g. in off-line situations) and

5 where it is not feasible to install a relational database on the equipment they use. File-

based storage has the advantage of integrating well with source code control systems

facilitating scenarios where more than one person is working on the repository in parallel.

Alternatively the repository can be stored as executable code.

10 The layout of an embodiment of the Database comprising the Repository component as

well as the Data Storage component is shown in Figure 4. The Framework part and the

Aspect Plug part handles the configured Business Object Types and Business Object

Instances. The database further comprises one or more Aspect Pattern parts (Aspect

Pattern 1 up to Aspect Pattern n). Each Aspect Pattern part comprises data characteristic

15 for the corresponding Aspect Pattern. The data in the database are split in a Repository

part comprising all meta-data, and a Data Storage part comprising 1st order data. Each

part comprises one or more tables.

Within the repository part of the database each Aspect Pattern comprises the meta-data

20 specific for this particular Aspect Pattern. Each Aspect Pattern may comprise one or more

related tables depending on the structure of the Aspect Pattern's specific meta-data. In

the preferred embodiment of the invention the Aspect connecting means is an Aspect

Type ID (ATID) that is used to identify the meta-data for a configured Aspect Type in its

corresponding Aspect Pattern part. Thus, each Aspect Pattern comprises a table of

25 configured Aspect Types for that Aspect Pattern that comprises zero or a numberof

entries comprising an Aspect Type ID (ATID) and one or more meta-data characteristic for

the specific Aspect Pattern.

Each Configured Aspect Type comprises information of which pieces of functionality that

30 may be executed within its Aspect Pattern when an Event Instance of a specific Event

Type is received. Also, the configured Aspect Type knows what piece of functionality

within the Aspect pattern an Event Instance can be fired from. For this purpose an Aspect

Pattern may comprise one or more Aspect Event Type connecting means. In a preferred

embodiment of the invention the Aspect Event Type connecting means may be one or

.35 more Aspect Event Type IDs (A^TID,, A1ETID2 , .... .... AnETIDl ANETID2....(not shown in
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the Figure 4)) and the Event Type connecting means is an Event Type ID. The Event

Type is then configured with one or more pieces of functionality within one or more Aspect

Patterns by making a reference between one or more of the Aspect Event Type IDs with

the Event Type ID (ETID). For example, if an address needs to be checked an Event Type

5 ID "Verify address" can be configured by relating it with the Aspect Event Type ID (e.g.

A2TID5 which in Figure 4 e.g. could be M25) connected with a piece of functionality within

an Address Aspect Pattern that verifies an address against a national register. Thus, the

configured Address Aspect Pattern has an Aspect Event Type ID (e.g. A2TID5) "Verify

address" referring to the Event Type ID "Verify address".

10

The repository part of the framework comprises information of all configured Business

Object Types and the domain of Event Types for each configured Business Object Type.

In a preferred embodiment of the invention the Business Object Type connecting means

is a configured Business Object Type ID (BOTID). The repository of the framework part

1 5 comprises one or more tables comprising all configured Business Object Types in an

application, the one or more tables comprising zero or a number of entries with the

Business Object Types ID (BOTID). The repository part also comprises one or more

tables of all Event Types in the application, the one or more tables comprising zero or a

number of entries with a BOTID and an Event Type ID (ETID). The repository part further

20 comprises one or more tables of the Propagated values. The one or more tables comprise

zero or a number of entries comprising a Source Aspect ID (ATlDi), a Target Aspect ID

(ATID2) and a BOTID.

The Aspect Plug comprises information of how the various Business Object Types are

25 configured with the Aspect Types of the various Aspect Patterns. The Aspect Plug in the

repository part comprises one or more tables of how all of the Business Object Types in

an application are configured with the Aspect Types; these tables comprise zero or a

number of entries comprising a Configured Business Object Type ID (BOTID) as well as

the configured Aspect Type ID (ATID). For example, if a Business Object Type

30 "Employee" should be created that comprises both a "Home Address" as well as an "E-

mail address" a Business Object Type shall be configured in the Aspect plug e.g., by

making one entry that comprises a BOTID (e.g. "Emptoyee
w)and an ATID "home address"

and another entry that comprises the BOTID "Employee" and an ATID "E-mail address".

The ATID "home address" in the Aspect Plug is referred to by the ATID "home address"

35 within the "Address" Aspect Pattern (e.g. corresponding to Aspect Pattern 1 in Figure 3),
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which enables a postal address to be configured. Likewise the AT1D "E-mail address0
in

the Aspect Plug is referred to in the "Address" Aspect Pattern part with the ATID "E-mail
address". The actual configurations of the "Home address" and the "E-mail address" in the
"Address" Aspect Pattern can then be found in one or more entries in one or more tables

5 referring to the ATID "Home address" respectively " E-mail address".

In a preferred embodiment of the invention the related relation Aspect connecting means
of the "Relation" Aspect Pattern is a related relation Type ID. For example, if the

"Relation" Aspect Pattern corresponds to Aspect Pattern 1 in Figure 4 the related relation

10 Type ID could e.g. be MM . A relation between two Business Object Types is then

configured by configuring a BOTID "1" with an ATID "1" that refers to the ATID "1" in the

"Relation" Aspect Pattern and also configuring a BOTID "2" with an ATID "2" that refers to

the ATID "2n
in the "Relation Aspect Pattern". A relation between the configured Business

Object Type identified by the BOTID 1 and the configured Business Object Type identified

15 by the BOTID 2 is then configured by setting the related relation Type ID, e.g. M11t to "2"

for the entry comprising the ATID j" and M„ to "1
" for the entry comprising the ATID "2".

It is an advantage of the Aspect Plug that a new Aspect Pattern can be added to the

database without redesign of the database, since the only changes to the layout of the

20 overall Database would be the new Aspect Pattern (Aspect Pattern n+1) and adding

standard information about the new Aspect Pattern to the Aspect Plug, thus facilitating

upgrades of the system. In a preferred embodiment the standard information about the

new Aspect Pattern is added in the Aspect Plug by only adding one line in one table.

25 One embodiment of the data storage is shown in Figure 4. The Data Storage part of the

database comprises 1
st
order data of an application in one or more tables. The framework

part comprises one or more tables of all Business Object Instances of an application and
also one or more tables of what.Event Instances that have been fired. The actual Aspect
Instances are stored in the corresponding Aspect Pattern parts of the Data Storage part in

30 the database.

From the figure it appears that the Data Storage part of the Framework part comprises
one or more tables comprising Business Object Instances, the tables comprising zero or a
number of entries with the BOTID and the Business Object Instance ID (BOID) of the

35 Business Object Instances of the Business Object Type. The Data Storage also one or
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more tables of all Event Instances that have been fired, the tables comprising zero or a

number of entries with the BOID, the ETID and an Event Instance ID (EID). Each of the

Aspect Pattern Parts in the Data Storage comprises one or more Tables of it Aspect

Instances comprising zero or a number of the ATID, an Aspect Instance ID (AID) and the

5 BOID. The layout of the Framework is independent of the application, i.e. the Framework

would be the same for e.g. a Field Service Management Application and a General

Ledger Application.

In Figure 5 a more detailed outline of the Business Object Controller (BOC is presented.

1 0 The BOC exchanges documents with external components (such as the Ul) .
It is the

BOC Interface Component that handles these operations. In the present systems

architecture the BOC is developed in code (such as Visual Basic, C#, Java etc.) and is

executed on an application server.

15 The code that links the meta-data and the 1st order data of the single Aspect Patterns

together is comprised in an Aspect Pattern Component i.e., the Aspect Pattern

'"^ Component reads in the Repository and operates in Data Storage. In the preferred

embodiment of the systems architecture the Aspect Pattern Component comprises one

component for each of the Aspects Patterns, where each of the Aspect Pattern

20 components implements the same Aspect Interface. This enables the other components

of the BOC to interact with any Aspect Pattern Component through its interface without

knowing its implementation. This is an advantage since when a new Aspect Pattern is

created the only changes that have to be implemented will be in the Aspect Pattern

Component Thus, the BOC can easily be updated when a new Aspect Pattern has to be

25 implemented. The Aspect Interface gives access to such functionality as sending and

receiving Event Instances, propagating values through expressions and channels as well

as calculating rule expressions.

One of the main functions of the BOC is to control the dynamics of the system. As

30 mentioned earlier the dynamics of the system is managed by Events and propagated

Values. For this purpose the BOC further comprises an Event Queue that manages the

Events and a propagated value component that manages the Propagated Values. The

Events control the dynamics of the Business Objects, i.e. the Event Instances are

connected to the actual Business Object Instances (confer Figure 4). The Event Queue

35 manages the order in which the Event Instances must be fired. The Event Queue sees to
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that the first incoming Event Instance is the first one to be fired to the specific Business

Object Instance. The following Event Instance will not be fired until the first Event Instance

has been completed. The Event Queue receives the Event Instances through a Business

Object (BO) component comprised in the BOC either received from the Data Storage or

5 sent by an Aspect Pattern Component received from the Data storage, the Event Queue

then put the Event Instance in a queue. The BO component takes responsibility for

examining the repository to know which Event Types that are configured with which

Aspect Types.

10 When the time has come to fire the Event Instance, the Event Instance is fired to the

Business Object component that passes the Event Instance via the Aspect Pattern

Interface on to the Aspect Pattern Component. The Aspect Pattern Component then takes

care that the Event Instance is fired to the single Aspect Instances within the specific

Business Object Instance. The single Aspect Instances then finds out whether it is

15 configured with the Event Type (the Event Instance is an instance of) or not. This is

illustrated in Figure 6. In the figure an Event Instance "1" is fired to the BO component and

then on to the Aspect Pattern (component) 1 and afterwards to Aspect Pattern 2. Aspect

Pattern 2 then fires an Event Instance "2" as response to "1" to the BO component. The

Event Instance
Q2" is then put in the Event Queue. The BO component continues to pass

20 the Event Instance on to the remaining Aspect Patterns, in this case only Aspect Pattern

3. The Event Queue then passes the first Event Instance in its queue on to the BO
component that passes the Event Instance

a
on to all of the Aspect Patterns. In another

embodiment the Event Instance is only sent to the Aspect Instances that is connected to

the Event Instance. -

25

In another embodiment of the BOC the BOC does not comprise an Event Queue. The

handling of Events in such a system is illustrated in Figure 7. In the figure an Event

Instance "1" is fired to the BO component. The Event Instance "V is then passed on to the

Aspect Pattern 1 and Aspect Pattern 2. Aspect Pattern 2 then fires an Event Instance "2"

30 in response to the BO component. Hereafter the BO component starts passing the Event

Instance
B
2
a on to all Aspect Patterns, in this case first to Aspect Pattern 1 then to Aspect

Pattern 2 and finally to Aspect Pattern 3. The BO component then finishes handling the

Event Instance "1" by firing it to the remaining Aspect Patterns, in this case only to Aspect

Pattern 3.
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In a preferred embodiment of the invention firing an Event Instance is transactional i.e.,

unless it is possible to perform the entire process the system will return to the initial state.

During the response to an Event Instance an Aspect Pattern may fire another Event

Instance, which is then queued until the first Event Instance has responded to all Aspects

5 Patterns of the Aspect Instance configured with the Business Object Instance. The

transaction spawned by the original Event Instance, comprises Event instances fired in

reaction to the Event Instance. Likewise for the embodiment of the BOC that does not

comprise the Event Queue, the transaction spawned by the original Event Instance,

comprises Event Instances fired in reaction to the Event Instance.

10

Whenever a transaction is initiated a copy of all entries that comprises information about

the one or more Business Object Instances is loaded in the BOC. That is, ail related

Business Object Instances, which are used in the current transaction is loaded. When a

Business Object Instance is loaded all relevant information is also loaded this may e.g.

15 include, configured Business Object Types, Event Types, configured Aspect Types, and

Propagated Values, Business Object Instances and Aspect Instances, Event Instances.

- - Propagating a value is part of a transaction.

In Figure 8 the process of propagating a value is illustrated. When an Aspect Instance is

20 changed a message is send to the BO component in the BOC (the BOC is illustrated in

Figure 5). The BO component then passes on a message to the Propagate Value

component that comprises information of what Aspect Instance that is changed. The

Propagated Value Component then finds all Aspect instances that are targets for this

change if any and returns the identification of these Aspect Instances to the BO

25 component. The BO component then pushes the values from the source Aspect Instance

on to the target Aspect Instances.

In Figure 9 the process of calculating a rule is illustrated. When value on an Aspect

Instance is requested, a message comprising information about the expression to be

30 calculated and where the one or more values should be looked up, is sent to the BO

component in the BOC (the BOC is illustrated in Figure 5). The BO component then sends

a message to the Aspect Instance to lookup the value with the value name. The Aspect

Instance hereafter returns this value to the BO component. The BO component calculates

the expression and returns calculated value to the Aspect Instance.
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CLAIMS

1. A system for configuring a Business Object Type, said system comprising a design

component for configuring the Business Object Type, the design component having

5 access to or being provided with

- Business Object Type connecting means

- a set of Aspect Patterns wherein at least one of said Aspect Patterns comprises

b Aspect connecting means

o one or more pieces of generalized functionality; wherein the pieces of

1

0

generalized functionality are adapted to be specified, thereby providing

pieces of specific functionality, and

o one or more Aspect Event Type connecting means enabling that one or

more pieces of functionality can be triggered

- a set of Event Types, wherein at least one of said Event Types comprises

15 o Event Type connecting means,

wherein the Design Component is adapted to establish connection between said Business

Object Type connecting means with the Aspect connecting means and said Aspect Event

Type connecting means with the Event Type connecting means, thereby obtaining a

configured Business Object Type.

20

2. A system according to claim 1, wherein the set of Aspect Patterns comprises a Relation

Aspect Pattern, the Relation Aspect Pattern comprising

• Aspect connecting means

• one or more pieces of generalized functionality; wherein the pieces of

25 generalized functicmality are adapted to be specified, thereby providing

pieces of specific functionality,

• a related relation Aspect connecting means, and

• one or more Aspect Event Type connecting means enabling that one or

more pieces of functionality can be triggered.

30

3. A system according to any of the claims 1 or 2, wherein the set of Aspect Patterns

further comprises

• a plurality of Aspect Patterns each of said Aspect Patterns comprising
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o one or more pieces of generalized functionality; wherein the pieces

of generalized functionality are adapted to be specified, thereby

providing pieces of specific functionality,

o Aspect connecting means,

5 o one or more Aspect Event Type connecting means enabling that

one or more pieces of functionality can be triggered.

4. A system according to any of the claims 1-3, wherein a plurality of the Aspect Patterns

in the set of Aspect Patterns comprises meta-data.

10

5. A system according to any of the claims 1-4, wherein the at least one Aspect Pattern

comprises an Aspect Interface.

6. A system according to claim 5, wherein a plurality of Aspect Patterns in the set of

1 5 Aspect Patterns comprise the Aspect Interface.

~~
7. A system according to any of the claims 1-6, wherein

• the design component further has access to or is provided with

o source Aspect connecting means and

20 o target Aspect connecting mean

and wherein the set of Aspect Patterns further comprises

• one or more Aspect Patterns comprising

o a piece of Expression functionality,

• one or more Aspect Patterns comprising

25 o a piece of Channel functionality,

thereby providing exchange of values between Aspect Instances;

8. A system according to any of the claims 1-7, wherein the set of Aspect Patterns further

comprises

30 • one or more Aspect Patterns comprising

o Rule Source connecting means

9. A system according to any of the claims 1-8, wherein the design component is used for

or designed to be used for configuring a plurality of Business Object Types.

35



W° 02/35351
PCT/DK01/00712

31

1 0. A system according to any of the claims 1 -9, wherein at least one Aspect Pattern
within the set of Aspect Patterns comprises

• one or more Aspect Types each Aspect Type being a specification of the
Aspect Pattern

5

1 1
.
A system according to claim 10, wherein the Aspect Types is designed to be

configured with one or more Business Object Types.

12. A system according to any of the claims 1-1 1 , wherein the Business Object Type
10 connecting means comprises an identifier, BOTID, uniquely identifying the Business

Object Type.

13. A system according to any of the claims 1-12, wherein the Aspect connecting means
comprises an identifier, ATID, uniquely identifying the at least one Aspect Pattern

15

14. A system according to any of the claims 1-13, wherein the Aspect Event Type
connecting means comprises an identifier, (A1ETID 1 AiETID2i...,AnETID1i AnETID2),
uniquely identifying the one or more pieces of functionality that can be triggered in said

Aspect Pattern.

20

15. A system according to any of the claims 1-14, wherein the Event Type connecting
means comprises an identification number, ETID, uniquely identifying the Event Type.

16. A system according to any of the claims 1-15, wherein the Event Type can be user
25 fired.

17. A system according to any of the claims 1-16, wherein the Event Type can be fired by
a piece of functionality within the Aspect Pattern it is configured with.

30 18. A system according to any of the claims 1-17, wherein the design component further

has access to or is provided with a set of pre-configured Business Object Types.

19. A system according to any of the claims 1-18, wherein the design component has
access to or further comprises a repository component comprising meta-data of the

35 application.
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20. A repository for an application in which a configured Business Object Type is based

on at least one configured Aspect Pattern, said repository comprising

one or more entries of configured Business Object Types each entry comprising a

Configured Business Object Type ID (BOTID) uniquely defining the configured Business

5 Object Type;

one or more entries of configured Aspect Patterns each entry comprising the

BOTID and a configured Aspect Type ID (ATID) uniquely defining the configured Aspect

Pattern

one or more entries of the configured Aspect Pattern each entry comprising the

1 0 ATID and meta-data specifying the configuration of the Aspect Pattern,

one or more entries of configured Event Types each entry comprising the BOTID

and an Event Type ID (ETID) uniquely defining the configured Event Type

21 . A repository according to claim 20 further comprising

1 5 - one or more entries of configured pieces of Event functionality within an Aspect

Pattern, wherein each of said entries comprises an Aspect Event Type ID.

22. A repository according to any of the claims 20-21 further comprising

one or more entries of configured Propagated Values; each of said entries

20 comprising a configured Business Object Type ID (BOTID) uniquely defining the

configured Business Object Type, a Source Aspect ID (ATID1 ) and a Target Aspect ID

(ATID,)

23. A repository according to any of the claims 20-22, wherein a part of the repository is a

25 database.

24. A repository according to any of the claims 20-23, wherein each entry is a record in a

table.

30 25. A repository according to any of the claims 20-24, wherein a part of the repository is

stored as a file.

26. A repository according to any of the claims 20-25, wherein a part of the repository is

stored as an XML file.

35
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27. A system for configuring a Business Object Type, said system comprising a repository

wherein the repository component is a repository according to any of the claims 20-26,

and a design component for configuring the Business Object Type, the design component
having access to or being provided with

5 - Business Object Type connecting means

- a set of Aspect Patterns wherein at least one of said Aspect Patterns comprises

o Aspect connecting means

o one or more pieces of generalized functionality; wherein the pieces of

generalized functionality are adapted to be specified, thereby providing

1

0

pieces of specific functionality, and

o one or more Aspect Event Type connecting means enabling that one or

more pieces of functionality can be triggered

- a set of Event Types, wherein at least one of said Event Types comprises

o Event Type connecting means.

15

28. A method for configuring a Business Object Type, said method comprising the steps
of

specifying one or more pieces of functionality within one or more Aspect

Patterns,

20 " connecting one or more Aspect Patterns with a Business Object Type

connecting an Event Type with the Business Object Type

connecting one or more Event Types with one or more pieces of

functionality within one or more Aspect Patterns thereby specifying one or

more pieces of functionality within the one or more Aspect Patterns to be

25 triggered by the Event Type or visa versa,

whereby a configured Business Object Type is obtained.

29. A method according to claim 28, wherein the steps of connecting an Aspect Pattern

with the Business Object Type and specifying one or more pieces of functionality within

30 each of the Aspect Patterns are repeated n times.

30. A method according to any of the claims 28-29, wherein n preferably is a number in

the group consisting of (2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,

22, 23, 24, 25, 26, 27, 28, 29, 30)



WO 02/35351

34

PCT/DK01/00712

31. A method according to any of the claims 28-30, wherein the Event Type is connected

with one or more pieces of functionality within one or more Aspect Patterns.

32. A method according to any of the claims 28-31 , wherein the step of connecting an

5 Event Type with the Business Object Type is repeated m times.

33. A method according to claim 32wherein m preferably is a number in the group

consisting of (2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,

25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40)

10

34. A method according to any of the claims 28-33, further comprising the steps of

connecting a "Relation" Aspect Pattern with a first Business Object Type

and

connecting the "Relation" Aspect Pattern with a second Business Object

15 Type

thereby providing a connection between two Business Object types.

35. A method according to any of the claims 28-34, further comprising the step of

specifying a number of meta-data in an Aspect Pattern

20

36. A method according to any of the claims 28-35, further comprising the steps of

configuring Business Object Type connecting means with a Propagated

value mechanism, by

" configuring Source Value connecting means with Aspect

25 connecting means, thereby specifying where a value should be

retrieved from

configured Target Value connecting means with Aspect Connecting

means, thereby specifying where the retrieved value should be set

30 37. A method according to any of the claims 28-36, further comprising the steps of

configuring an Aspect Pattern with Rule source connecting means, thereby

specifying where a value should be retrieved from and an expression

comprising the retrieved value so a value can be calculated and set on the

configured Aspect Pattern at runtime.

35
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38. A method according to any of the claims 28-37, further comprising a step of storing

the Configured Business Object Type in a Repository.

39. A method for configuring a Business Object Type, said method comprising the steps

5 of

specifying one or more pieces of functionality within one or more Aspect

Patterns,

connecting one or more Aspect Patterns with a Business Object Type

connecting an Event Type with the Business Object Type

10 - connecting one or more Event Types with one or more pieces of

functionality within one or more Aspect Patterns thereby specifying one or

more pieces of functionality within the one or more Aspect Patterns to be

triggered by the Event Type,

storing the Configured Business Object Type in a Repository, wherein the

'5 repository is a repository according to claim 26,

whereby a configured Business Object Type is obtained.

40. A system for running an application, comprising

a repository component comprising meta-data of configured Business Object

20 Types, configured Aspect Patterns, and Event Types

a data storage component comprising 1st order data of Business Object

Instances, Aspect Instances, and Event Instances.

a Business Object Controller (BOC) component handling the propagation of

Event Instances between Aspect Instances.

25

41
.
A system according to claim 40, wherein the BOC further handles the runtime

instantiation of Business Object Instances, Aspect Instances and Event Instances.

42. A system for running an application, comprising

30 - a repository component comprising meta-data of configured Business Object

Types, configured Aspect Patterns, and Event Types, wherein the repository is

a repository according to any of the claims. 20-26,

a data storage component comprising 1st order data of Business Object

Instances, Aspect Instances, and Event Instances,
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a Business Object Controller (BOC) component handling the propagation of

Event Instances between Aspect Instances.

43. A system according to any of the claims 40- 42, wherein the BOC component further

5 comprises a BO component and an Aspect Pattern Component, the BO component and

the Aspect Pattern Component operating in the repository component and the data

storage component.

44. A system according to any of the claims 40-43, wherein the repository component

10 further comprising meta-data for the configured Propagated Values in the Application, and

the BOC component further handling the propagation of the configured propagated

values.

45. A system according to any of the claims 40-44, further comprising

15 - a temporary memory for loading data from the repository component and the

data storage component

46. A system according to any of the claims 40-45, further comprising

an Event Queue

20*

47. A method of running an Application, comprising the steps of

firing an Event Instance.tfie Event Instance comprising an Event Type ID

uniquely identifying the Event Type, the Event Instance further comprising a

Business Object Instance ID uniquely identifying the Business Object Instance

25 the Event Instance is connected with

submitting the Event Instance to one or more Aspect Instances connected with

the Business Object Instance.
lis.

48. A method according to claim 47, further comprising the step of

30 - forwarding the Event Instance to an Event Queue Component, the Event

Queue Component handling the order in which the Event Instance has to be

fired

49. A method according to any of the claims 47-48, wherein the submitted Event Instance

35 is identical to the fired Event Instance.
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50. A method according to any of the claims 47-49, wherein the Event Instance is a user
fired Event Instance.

5 51
.
A method according to any of the claims 47-50, wherein the Event Instance is a

System fired Event Instance.

52. A method according to any of the claims 47-51, further comprising the step of

setting a value on the Aspect Instance in response to the functionality that has
1

0

been performed as response to the fired Event Instance.

53. A method according to any of the claims 47-52, wherein the propagation of Event
Instances between Business Object Instances are based on the configurations of the

Relation Aspect Pattern.

54. A method according to any of the claims 47-53, further comprising the steps of

1
.

registering a change in a first Value within an Aspect Instance configured as a Source
within a Propagated Value

2. retrieving the first Value within the Aspect Instance

20 3. setting a second Value on an Aspect Instance configured with Target based on the

first value.

55. A method according to any of the claims 47-54, further comprising the steps of

handling a rule configured with an Aspect Instance by

25 1
.

retrieving a third value within an Aspect Instance configured as a source

2. calculating a fourth value as response to the third value

3. setting the fourth value on the Aspect Instance configured with the rule.

56. A method according to any of the claims 47-55, further comprising the step of

30 " loading data and information and functionality related to the.Business Object

Instance comprising the BOID and its configured Business Object Type

comprising the BOTID in a temporary memory.

57. A method according to claim 56, wherein the step of loading data and information and

35 functionality related to the Business Object Instance further comprises
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loading data and information and functionality related to Business Object

Instances and their configured Business Object Types related to the Business

Object Instance (comprising the BOID) in the temporary memory

5 58. A method according to any of the claims 56-57, further comprising the step of

loading 1 .st order data from the temporary memory to the data storage

component.

10
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